Effects of brain-derived neurotrophic factor on sodium-induced apoptosis in human olfactory neuroepithelial progenitor cells.
Low levels of brain-derived neurotrophic factor (BDNF) peptide are linked to the pathophysiology of mood disorders. Several single-nucleotide polymorphisms (SNPs) across the BDNF gene (BDNF) have been associated with bipolar illness. Since both elevated intracellular sodium and apoptosis are believed to contribute to cellular dysfunction in bipolar disorder, it is important to determine the effect of exogenous BDNF on apoptosis induced by the high levels of intracellular sodium seen in ill bipolar patients. Human olfactory neuroepithelial progenitor cells were treated with monensin, a sodium ionophore that increases intracellular sodium and leads to apoptosis. Apoptosis was quantified with enzyme-linked immunosorbent assay (ELISA) for mono- and oligonucleosomes. Elevation of intracellular sodium concentration by monensin induced apoptosis. BDNF 100ng/mL pretreatment or co-treatment attenuated the monensin-induced apoptosis. Pretreatment with BDNF for 24h reduced monensin-induced apoptosis by 93%. Co-treatment of BDNF and monensin increased intracellular sodium concentration and reduced apoptosis by 66%. Monensin for 24h models a process that is believed to occur during ill phases of bipolar illness. Treatment with BDNF greatly attenuates or prevents monensin-induced apoptosis. The functional consequences of BDNF SNPs, known to be associated with bipolar illness, need to be examined.